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Los Angeles Region Imagery Acquisition
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Dewberry Tasks to be Completed

1.
2.
3.
4.
5.
6.
7.
8.

10.
11.

QA/QC Management Tasks and Update of Quality Plan
QA/QC of Aerial Triangulation (AT) process/reports
QA/QC of 4 inch pixel digital orthophotos (urban areas)
QA/QC of 1 ft pixel digital orthophotos (national forests)
QA/QC of updated breaklines/DTMs and LiDAR DTMs
QA/QC of oblique aerial digital images

Full delivery of countywide & SLDS datasets

Production of additional data products (re-sampled, JPEG
2000, SDE or FGDB for SLDS)

Mosaic generation (ECW)
Assistance with production management, optional items

QAQC of Digital Terrain Data (LiDAR Deliverables)
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Quality Plan

Acceptance Criteria for
Digital Orthophotos:

« Completeness and Aesthetics

- 1"and 4” GSD

 Aerotriangulation (AT)

VERSION 4.1

Quality Plan for the Los Angeles ¢ G rou nd COntrO|
Regional Imagery Acquisition ..
Consortium 4 (LAR-IAC4) Project . D|g|ta| Surface Model

o - QA/QC Checkpoints
+ QA/QC of LiDAR Deliverables
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Imagery Acceptance Criteria

Responsible
Company

Tested Characteristic

Measure of Acceptability

deficlendes caused by sensor anomalies. These
include exagzeration of tall buildings and artifacts
that degrad e the integrity /usability of the image.
Pictometrywill be responsible for refights
associated with sensor anomalies.

Sanborn

Radiometry

Radiomefry should be consistent throughout the
imagery, onlarge and small scales. In general,
details should be visible in shad ow and in bright
areas of the images and values of o or 255 should
be minimal. < 2 percent of values at o or 255, to
the extent possible per client’sradiometry choices.
Radiometry target chips (from “Prototype” areas)
will be reviewed and approved by the LA County
prior to orthoimagery production. The chipswill
provide aguide and expectation of final imagery
appearance.

Sanborn

Image Appearance

Noimage artifacts. Tmagery should not appear
speckled or pixilate d when viewed at compilation
scale assumed to be 1"=100° (water surfaces are
exempt from thisrequirement with the exception
that water surfaces must meet the “Governor's
Test”). For example the water surface ofinland
bodies of water should bemademore consistent
50 as notto cause concernregarding cleanliness or
the water.

Sanborn

Color Consistency

Colors should be consistent throughout the
content of the 12 inch product and the 4 inch
product. The 12 inch product will be color
balanced separately from the 4 inch product.
Mosaic seamlines should not produce great visual
(tonal, brishtness) differences inimagery on
either side (water being exempt from this
requirement). Insome instances, greater
differences may be allowedif the correcion will
cause significant d e grad ation of the image content
oneitherside. Color balancing betweentiles
should be as consistent as possible. No image will
be rejectedfor radiometryinconsistencies without
prior approval of LA County.

Sanbormn

Smears

Normally corrected by ad dingmass points or
breaklines to DTM asnecessary to reflect actual
terrain or by image processingwhere appropriate.
Where DTM corrections or image processing will
resultin reduced horizontal accuracy or
misrepresentation of the location or appearance of
important features (buildings, roads, etc.), the
smear willremain untreated. Noimage willbe
rejeded for smears without prior approval of LA
Conmtw

Sanbormto Media: USB Externalhard drives | Mediaisreadable, allfiles accessible, no files
Dewberry; corrupted

then Dewberry

to LAR-TAC

Ao, Dewberry Medialabel Asspecified by LA County

A3, &% File organizafion Fileswrittenin tile sheetorder

Agq. Sanborn File name Conformsto required convention- based on CA
SPCS Zone 5 L4_xoox_yyyva(a-d) for 4inchand
o vy for 1 foot orthos

A, Sanborn GeoTIFFformat File readsin ESKI (see sample of GeoTIFF
header)

A, Sanborn Fillesmust openin correct Files must open with ESEI soffware

location

AT, Sanbom Pixel definttion GeoTIFF file mustreferenceto the center of the
pixellocated inthe upper left hand corner ofthe
tile as the point of origin

AR Sanborn Georeferendng For correct pixelsize 0.33ft (4 Inch) and 1 ft.

Ao, Sanbom Vertical Datum NAVDEE

Aio. | Sanbom Projecton NAD 1087 State Plane — California Zone V

Adl. Sanbom Horizontal Datum NAD 83 reference datum

Aiz. | Sanbomn Units U.S. Survey Feet

Ai3. | Sanborn 24 bit natural color 256 levels of value for each band, o=black,
o55=white

Aigq | Sanborm Conformancewithtleindex grid | Tile matches grid, no gaps betweentiles at1:1
view.

Aas. | Sanbom Coverage Full tiles; no voids. As indicated in County Data
and ReferenceMaps. The basicruleis at least
500° buffer around LA County boundary (no
partial tiles, no seams and no overlaps) with all
tiles delivered being full tiles. Flying and image
capture teams should be aware of this.

Aa16. | Sanbom Tile grid layout Full tiles only with no gaps or seamsbetween 4
inchand 1 ft. areas. Flying and image capture
teams should be aware of this.

Aay. | Sanbom Metadata Complies with standard metadata delivered for
LAR-TAC4 (to be determined by LA County).
Meets minimum FGDC Content Standard.

A48, | Fictomefry Pictometry sensor anomalies Contractor willwork toidentify and correct any
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Imagery Acceptance Criteria

A3,

Sanborn

Wavyfeatures

Distinct lmear ground features (such asroad
markings, and curbs) should not deviate from

their apparent path by more than 3 feet measured
perpendicular to the feature within any 100 foot
length unless correction would reduce overall
product accuracy.

Sanbom

Mosaicines

Minimize mosaic ines through buildings. No
mosaic lines through above-ground fransportation
structures carrying automobiles or trains unless
unavoid able, aswell as foot brid ges crossing 2-
lane roadsor larger. Mosaiclines may pass
through power transmission towers, cars, trucks
and raflroad cars.

Aasg,

Sanbom

Buildinglean within Drowntown
areas (polygons provided by LA
County)

Buildings shall not leanto a degreethaf they a)
Intersect with an adjacent building.
b} Obscure transportationfeatures.

A6,

Sanborm

Bridges (polvlines provided by LA
County)

For accuracy of multi-lavered bridge decks
identified by L4 Coumty, 3D breaklines are
required to ensure continuity of dedk surfaces. 1A
County will provide bridge locations countywide
in shapefile format (polyline laver)

Aoy,

Sanbom

*GFovernor's Test”

Imagery should not cause alarm by giving fal=e
impression that a bridge is sagging or that there
are serfoushazards to public safety. This includes
inland waterbndies that are used as drinking or
recreational sources. Seepage 42.

Anf.

Sanbom

Shadows

Shadows should notbe of a degreethat they
obscure surrounding features.

A2g,

*E

Leaf-off

N/A

A30

Sanbom

Urban Canyon (polygons
provided by LA County)

Specified “Downtown Areas” have been Indicated
viashapefile and sent to Contractor and
Dewberry. Spedal care willbe made inthese
areas toreducebuildinglean and shadows. Flying
patterns may need to be adjusted for this
including restricting capture times to optimal sum
angles.
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Fails “Governor’s Test”




Imagery Acceptance Criteria by GSD

Acceptance Criteria B: 1-foot GSD

1-foot GSD, equivalent to

1"=200"-scale (1:2400)

Ei1. Ground Resolution 1toot

Ba. Tile size 5o’ X 5280

B.3. Mismatch of features alongmosaic | Equal to or less than 3 pixels on well
lines and production block dofined d features ds. sidewalls
boundaries of equal scale Spadiias ey "

curbs).

Acceptance Criteria C: 4-inch GSD

4inch GSD, equivalent to

1*=100"-scale (1:1200)

Ci. Ground Eesolufion 0.33 U5, surveytoot | 2 decimals)
C.2. Tile size 2640' X 2640 ( Booo pielsx Sooo pixels)
C.a3. EMSE of known ground points EMSE. = EMSE, =1.0-t
measured on the image
See ASPRS Class I Standards Page | BMSE: - =1.4142*EMSE. = 1.4142*EMSE, =1.41-
8, Table 16, and NSSDA Part 3, ft
Appendices 2-A and 2-D for
explanation of formulas.
C.a. NS5SDAradial accuracy NS5DA accuracy (20+ points) such that1.73 *
EMSE: < 2.5
C.5. Mismatch offeatures alongmosaic | Equalto orless than 4 pixels onwell defined grownd
lines between pixel resolution features (roads, sidewalks, curbs).
blocksof equal scale
C.6. MMismatch of featuresbetween 1- Equalto or less than the combination of the B.3. and,
footand 4-inchimages C.5.criteria (4.3") onwell defined ground features
(roads, sidewalks, curbs).
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LAR-IAC3 Orthophoto Accuracy Testing

Criteria for 4-inch GSD Imagery Acceptance Criteria Tested

RMSE, (acceptance criteria 30) 1.00 ft 0.262 ft
RMSE, (acceptance criteria 30) 1.00 ft 0.341 ft
RMSE, (acceptance criteria 30) 141 fit 0.429 ft
Accuracy, (acceptance criteria 31) 250 f 0.743 ft
Aenal Triangulation Block(s) used N/A 27
Number of QA/QC checkpoinis used N/A 126

Tested 0.7433 feet horizontal accuracy at 95% confidence level.

E it T Wasme.

David F. Maune, Ph.D., PS, GS, CP
Project Manager
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LAR-IAC3 Obliqgue Imagery

Accuracy Testing

Table 1. Accuracy Statistics for LAR-IAC’s Pictometry Imagery

Pictometry Airborne Accuracy North View | South View | East View West View i‘:ﬂﬁg:g
Oblique Imagery Statistic (feet) (feet) (feet) (feet) (feet)
Number of Points
Visible on 133 115 123 121 120 124
Usable Targets
RMSEx 1.04 1.12 1.88 2.60 1.00
- RMSE; 1.33 1.20 1.18 1.30 0.62
Horizontal Accuracy RMSE, 1.60 1.64 222 291 118
Accuracy; 2.92 2.84 3.85 5.03 2.04
Vertical Accuracy RMSE; 0.47 0.81 0.65 0.74 0.58
Accuracy; 0.93 1.60 1.27 1.46 1.13

' Average is of 4-views if the target point was visible from all four directions; average is of 3-views if the target
point was visible only from three directions; average is of 2-views if the target point was visible only from two
directions; a few points were visible from only one direction.

]
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AT Acceptance Criteria

Acceptance Criteria D: Aeroiriangulation Pictometry Responsibility

Tested Characteristic Measure of Acceptability

; Report Format Contormes to required convention
Do, Report Completeness All mformation complete and readable; reviewed
and sicned by a CP.
D.3. PATE format ASCIT AT files Camera data, photo coordinates (PATE), adjusted
control (piX¥Z), Orientations (ORI), and AT log
files (aatlog)

D.4. 1"=100" map scale AT Honzontal For 100’ AT blocks, RMSE. and EMSE, values are

accuracy against sround control acceptable up to 0.35'. RMSE-is acceptable up to _
0.5. Higher EMSE values are subject to review.

D.5. 1'=200" map scale AT Honzontal For 200° AT blocks, EMSE. and RMSE, values are

accuracy against ground control acceptable up to 0.6'. RMSE:is acceptable up to

0.84°. Higher EMSE values are subjecttoreview.

D.6. EMSE of control and fie points. <iomicronin x and y. Higher EMSE values are
subjecttoreview.
D.7. FMSE of survey check points Nottoexceedi2 microninxand v.
D.8 MNSSDA analysis [E,N] of 20+ QA g5% within 1.73* EMSE for corresponding scale
points

9
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Aerial Triangulation (AT) Blocks

AT blocks must pass Dewberry’s
QA/QC before production of
digital orthophotos can begin.

# Dewberry
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AT Block 9, RMSE Statistics

Digital Aerial Triangulation Report Acceptance/ Rejection Notification Form %‘% DeWberrY

RMSE Values (Criteria D.4/D.5)

Allowable RMSE,, = 0.35" Allowable RMSE, = 0.50°

RMSEx=__0.118’ ¥ Meets Requirements [” Does Not Meet Requirements
RMSEy=__ 0.101" ¥ Meets Requirements I Does Not Meet Requirements
RMSE:=__ 0.135 ¥ Meets Requirements [™ Does Not Meet Requirements

RMS automatic points in photo (number: 3036836)
X 1.3 micron

b

v 1.4 micron

RMS control and manual points in photo (number: 1694)
X 2.2 micron

e

y 2.2 micron

.
e
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AT Block 9 Review Analysis

This project was solved in feet. The control std devs used for 70 of the control points were 0.050 ft in XY and
0.01 ft in Z and for the remaining 41 additional points were 0.15 for XY and 0.010 ft in Z. The image
measurement std dev used was 4 microns for automatic points and 2 microns for manual and control
measurements.

The AGPS std devs were 0.30 ft for X and Y and then 0.5 ft for Z.

The IMU (omega, phi, kappa) std devs were 0.015, 0.015, and 0.035 degrees.

This project contained 20,386 photos across 533 strips| according to the AT report.

There are a total of 3,040,021 measurements with an average of 150 measurements per photo!
There are roughly 184 photos per control poimnt.

The sigma for the adjustment was 1.6 microns or 0.2 pixels.

There was a total of 111 control points.

There are no apparent gaps in the project.

There 1s one area east edge of this project where the seamlines may be a problem. This area 1s noted below.

H
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LAR-IAC4 4” Ortho QA/QC Status Maps

AR-IAC4 Delivery Block Status Update (02/06/2014)

LAR-IAC4 Individual Tile Status Update (02/06/2014) © LAR-IAC4 SLDS Status Update (02/06/2014)

,,,,,,

Returned for Corrections :
(COMRORSOM T Pho Submited to Paricipant
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Any Questions?

# Dewberry
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